Summary. Adult male Long-Evans rats (90 days of age) were housed in 12 h light :12 h dark (Group LD), constant white light (Group LL), or constant dark (dim red light) (Group DD) for 60\p=n-\90 days. The first of two sexual behaviour tests revealed that more (P < 0\m=.\05) rats in Group LD achieved intromission than did those in Groups LL and DD. Only 33% of Group LL and 32% of Group DD rats ejaculated. In contrast, all Group LD rats that mounted eventually ejaculated. Males in Group LD achieved more (P < 0\m=.\05)ejaculations (mean of both tests combined, 3\m=.\4) than did males in Groups LL (1 \ m=. \ 5) or DD (1\m=.\2).Although there were no notable differences amongst the groups in the weights of the accessory sex organs, males in Group DD had higher (P < 0\m=.\05) serum androgen levels than did those in Groups LL and LD while Group LL males had higher (P < 0\m=.\05) serum prolactin levels than did those in Groups LD and DD. There were no differences in LH or FSH levels. In addition, more rats in Group LL had disrupted activity rhythms than did Group DD rats. These results indicate that housing in constant white or dim red light disrupts sexual behaviour in male rats and may do so through different neuroendocrine mechanisms.
Introduction
Housing prepubescent female rats in constant light accelerates vaginal opening and causes the first period of oestrus to occur earlier than under normal cyclic light-dark conditions (Luce-Clausen & Brown, 1939; Fiske, 1941 ; löchle, 1956 ). Adult females kept in constant light remain in constant oestrus characterized by prolonged or persistent cornification of the vagina, continual follicular development without ovulation, depressed thyrotrophic and luteinizing hormone concentrations, and continuous secretion of oestrogen from the preovulatory follicles. In addition, these females show almost constant sexual receptivity (Browman, 1937; Hemmingsen & Krarup, 1937; Dempsey & Searles, 1943; Hoffman, 1967; Singh & Greenwald, 1967; Lambert, 1975; Schwartz, 1982) .
The results of research on the effects of constant light on male rats are less clear-cut and are complicated by inconsistencies. For example, constant light has been reported both to accelerate (Takahashi, Choi & Suzuki, 1971 ) and to delay (Piacsek, Statham & Goodspeed, 1978) the develop¬ ment of the accessory sex glands in juvenile male rats. Information on whether constant light affects the sexual behaviour of male rats, as it does that of females, has not, to our knowledge, been reported previously.
sexually naïve male Long-Evans rats; one group housed in 12 h light : 12 h dark (Group LD) (B-8) which cross-reacts with 17ß-hydroxy-5a-androstane-3-one (98%), 5a-androstane-3a,17ß-diol (58%), and 5a-androstane-3ß,17ß-diol (24%). Results Moger (1975) and concentrations are expressed in terms of the RP-1 preparations. Sensitivities of the LH and FSH assays were 4 and 8 ng/tube, respectively, and the intra-assay coefficient of variation for both assays was 5-8%. Prolactin was assayed with the same protocol as LH and FSH and the results expressed in terms of the RP-2 preparation. Sensi¬ tivity was 0-08 ng prolactin/tube and the intra-assay coefficient of variation was 6%. All samples from this experiment were analysed in a single assay. Because some animals died after the first blood sample was taken and not enough blood was available in some samples for all assays, the sample sizes for the hormone assays vary (see Table 4 ).
Accessory sex organ weights. After the second blood sample, the rats were killed and the testes, epididymides, ventral prostate gland and seminal vesicles of 9 males in each group were removed and weighed.
Results

Sexual behaviour
On both sexual behaviour tests more males in Group LD ejaculated than did those in Groups LL or DD. More Group LD males achieved intromission than did males in Groups LL or DD males in Test 1 but there were no differences amongst the groups in the number of males mounting during each test (see Table 1 ). Table 2 ).
Because many males which failed to ejaculate did not mount the female (see Table 1 ), sample sizes for other measures of copulatory behaviour are variable and statistical analyses were done using the Kruskal-Wallis analysis of variance (Siegel, 1956 ).
When all males that mounted or intromitted were considered, there were no differences in mount latencies or intromission latencies in Test 1 or Test 2, nor were there significant differences in mount frequency over the first 30 min of the tests (Table 3) (Table 3 ).
Other measures of copulatory behaviour are calculated only for males which ejaculated and, as might be expected, there were no differences amongst groups on any of these measures (ejaculation latency, post-ejaculatory interval, mount frequency and intromission frequency) on the first ejaculatory series of the first or second test (Table 3) .
Hormone analyses Table 4 shows that males in Group DD had higher serum levels of androgen than did males in Groups LD and LL (F contributed to the observed differences between the groups. Two pilot studies and one subsequent replication, in which none of the animals had access to a running wheel, produced behavioural results consistent with those reported in the present study. In addition, the hormonal effects were different between Groups LL and DD even though both were able to exercise.
The hypothesis that Group LD rats perform better in sexual tests because this is the only group in which dim red lighting (used in the tests) signals the onset of the activity period is not compelling. There is a dark-associated advantage in male sexual behaviour in rats characterized by lower initial latencies to mount, shorter post-ejaculation refractory periods, greater frequency of mounts and intromissions with shorter latencies to ejaculation, a higher ratio of intromissions to mounts, and a higher number of ejaculations (Beach & Levinson, 1949; Larsson, 1956 Larsson, , 1958 Harlan, Shivers & Moss, 1979) . Males in Group LD in our experiment showed these dark-phase advantages with significantly more mounts and shorter ejaculation latencies, shorter post-ejaculatory intervals, and shorter inter-intromission intervals in the dark phase than during the light phase (Wilcoxon matched-pairs signed-ranks test, < 0-05; Siegel, 1956) . Nevertheless, male rats copulate during both the active and inactive phases of their activity cycles when presented with a receptive, soliciting female. In addition, the active period-associated advantage is less pronounced immediately after the transition from light to dark but increases as the exposure to darkness continues (Dewsbury, 1968; Sodersten & Eneroth, 1980 (Beach, 1956; Brown, Freeman & McFarland, 1974; Toates, 1980) .
Male rats and mice that have been rendered hyperprolactinaemic through surgical trans¬ plantation of ectopie pituitary grafts manifest a sexual deficit similar to that which we observed in rats held in constant illumination. While plasma testosterone levels are not altered in these animals, graft recipients mount, intromit and ejaculate less than unoperated controls (Svare et al, 1979) . The mice were reported to engage in excessive grooming of the stimulus female. This behaviour may be analogous to the increased sniffing and licking of the stimulus female exhibited by the rats in constant light which failed to ejaculate in this study. Therefore, the increased prolactin levels of such males may result from constant light and might mediate the reduction in sexual behaviour in these males.
Elevated prolactin levels in human males are typically associated with decreased sexual desire and potency which rapidly increase when prolactin release is suppressed (Thorner & Besser, 1978) . The value of surgically-produced hyperprolactinaemia in male rats as an animal analogue for human male sexual dysfunction is not without controversy, although such animals have been used to study the effect of prolactin on male rat copulatory behaviour (Svare et al, 1979; Bailey & Herbert, 1982; Weber, Ooms & Vreeburg, 1982; Kalra, Simpkins, Luttge & Kalra, 1983 (Wurtman, 1967 ) and melatonin will inhibit reproductive behaviour in female rats (Chu, Wurtman & Axelrod, 1964) , the reduced sexual behaviour seen in the males in constant darkness may be the result of elevated melatonin levels.
Melatonin, however, has anti-gonadal properties (Martin, McKeel & Sattler, 1982) , and the elevated level of androgen in the males in constant dark appears to contradict the melatonin hypothesis. Nevertheless, melatonin will inhibit sexual behaviour in female rats independently of its effects on the gonads (de Catanzaro & Stein, 1984) , and the melatonin hypothesis should be tested in male rats.
